Separation of the components of type A botulinum neurotoxin complex by electrophoresis.
Clostridium botulinum neurotoxins (BoNTs) are the most toxic substances known. They exert potent neuroparalysis on vertebrates. C. botulinum produces seven serotypes of neurotoxin (A-G). BoNT/A, found in bacterial cultures of C. botulinum type A, is produced as a complex with a group of neurotoxin associated proteins (NAPs). Botulinum neurotoxin complex is the only known example of a protein complex where a group of proteins (NAPs) protect another protein (BoNT) against the acidity and proteases of the stomach. Here, we used sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) for separation and identification of the constituent proteins of BoNT/A complex. A range of homogenous and gradient SDS-PAGE gels was used to resolve the BoNT/A complex. These gels were run under constant voltage and constant current conditions. The molecular weight and relative amount of each protein band were determined. On a 12.5% homogenous SDS-PAGE under reducing conditions, seven protein bands were identified with average molecular weights of 118, 106, 90, 56, 36, 23 and 17 kDa. The relative amounts of these seven proteins were determined densitometrically as 10, 6, 13, 27, 22, 13 and 8%, respectively. The separation and identification of BoNT/A complex will help in understanding the molecular structure and function of BoNT/A NAPs and their interaction with the toxin, in the toxico-infection process of the botulism diseased state. In particular, the stoichiometry of the individual components is established for a typical preparation of BoNT/A complex. Furthermore, the studies reported here identify the most favorable conditions for the baseline resolution of BoNT/A NAPs proteins for other workers in this field.